Evolutionary model of the divergence of enterohemorrhagic Escherichia coli O157 lineage I/II clades reconstructed from high resolution melting and Shiga-like toxin 2 analyses.
We have studied 167 epidemiologically unlinked strains of enterohemorrhagic Escherichia coli O157 (O157) isolated from patients with hemorrhagic colitis (HC), 87 strains from patients not with HC and 35 asymptomatic carriers (the not HC group), and differentiated these strains into clades using high resolution melting analysis. In addition, lineage analysis was carried out using lineage-specific polymorphism assay-6 and analysis of the distribution of IS629 insertion sites was carried out using IS-printing. Most strains were correctly clustered by minimum spanning tree analysis, and strains in the major clades showed linkage disequilibrium, confirming the clade differentiation in this study. The number of O157 strains in the different clades isolated from HC patients and the not HC group was significantly different (Chi square test, P<0.05), indicating that strains in different clades had different pathogenicities for hemorrhagic colitis. Pairwise comparison of the number of strains in different clades isolated from HC patients indicated that clade 12 strains were weakly pathogenic for HC. Stx2 titers and the number of strains carrying an stx2 gene were significantly different for different clades (Kruscal-Wallis test and Chi square test, P<0.05). Pairwise comparison of the Stx2 titer and the number of strains with an stx2 gene in different clades showed that the weak HC pathogenicity of clade 12 strains would be related to the low number of clade 12 strains with an stx2 gene and the low Stx2 production in those strains. Interestingly, the Stx2 titer and the prevalence of strains with an stx2 gene were significantly higher among clade 6 and 8 strains compared to clade 7 strains, although clades 6, 7, and 8 were all in lineage I/II. These results were discordant with the O157 evolutionary model, suggesting that insertion of an stx2 gene in lineage I/II strains after divergence of each clade.